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THE   GENETICALLY   SIGNIFICANT 

RADIATION   DOSE   FROM   THE 

DIAGNOSTIC   USE   OF  X  RAYS   IN 

ENGLAND   AND  WALES 

A  PRELIMINARY   SURVEY 

S.  B.  Osbobn 

B.Sc.  Lond.,  A.Inst.P. 

PRINCIPAL  PHYSICIST,  UNIVERSITY  COLLEGE  HOSPITAL, 
LONDON 

E.  E.  Smith 

B.Sc.  Lond,,  A.Inst.P. 

DEPUTY  DIRECTOR,   RADIOLOGICAL  PROTECTION  SERVICE, 
DOWNS    HOSPITAL,    SUTTON,    SURREY 

In  recent  years,  increasing  attention  has  been  paid  to 
the  genetic  consequences  of  exposure  to  ionising  radia- 
tions, and  various  attempts  have  been  made  to  estimate 
the  maximum  accumulated  dose,  in  excess  of  natural 
background,  that  can  safely  be  received  by  human  beings. 
Such  estimates  have  been  based  largely  on  experiments 
on  fruit-flies  (DrosopMla)  and  mice,  and  considerable 
speculation  has  attended  the  extrapolation  to  man. 

At  present,  because  of  uncertainty  about  the  proportion 
of  observed  spontaneous  gene  mutations  which  are 
induced  by  radiations,  the  permitted  exposure  is  often 
expressed  as  a  percentage  of  the  background  dose  rather 
than  in  a  definite  number  of  rontgens,  rems,  or  rads. 

The  most  recent  pronouncement  on  this  subject  by  the 
International  Commission  on  Kadiological  Protection 
(1956)  states: 

"  Hitherto,  the  Commission  has  occupied  itself  with  workers 
in  hospitals,  the  new  atomic  industries  and  research  institu- 
tions, but  has  now  assumed  responsibilities  in  relation  to  much 
larger  groups  of  persons,  or  whole  populations,  which  might 
be  exposed  to  radiation  by  radioactive  materials,  either 
natural  or  artificial,  in  very  small  quantities  in  water  or  food, 
as  well  as  irradiation  from  radioactive  materials  in  the  atmo- 
sphere and  contamination  of  the  earth's  surface.  Its  recom- 
mendations have  therefore  been  extended  to  a  consideration 
of  these  larger  populations. 

"  Unfortunately  information  on  the  genetic  and  other  effects 
on  populations  is  extremely  scanty  and  the  Commission  has 
not,  therefore,  felt  it  possible  to  lay  down  precise  doses  but  has 
indicated  that  for  the  whole  population  it  would  be  prudent  to 
limit  the  dose  of  radiation  received  by  gametes  from  all 
sources  additional  to  the  natural  background,  to  an  amount 
of  the  order  of  magnitude  of  the  natural  background." 

In  these  circumstances  it  is  necessary  to  know  the 
average  background  exposure,  and  the  average  dose  now 
being  received  from  all  the  additional  sources  of  ionising 
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THE   GENETICALLY   SIGNIFICANT 

RADIATION  DOSE   FROM   THE 

DIAGNOSTIC   USE  OF  X  RAYS   IN 

ENGLAND   AND   WALES 

A  PRELIMINARY   SURVEY 

S.  B.  Osbors 

B.Sc.  Lond.,  A.Inst.P. 

PRINCIPAL  PHYSICIST,  UNIVERSITY  COLLEGE  HOSPITAL, 
LONDON 

E.  E.  Smith 

B.So.  Lond.,  A.Inst.P. 

DEPUTY  DIRECTOR,   RADIOLOGICAL  PROTECTION  SERVICE, 
DOWNS    HOSPITAL,    SUTTON,    SURREY 

In  xecent  years,  increasing  attention  has  been  paid  to 
the  genetic  consequences  of  exposure  to  ionising  radia- 
tions, and  various  attempts  have  been  made  to  estimate 
the  maximum  accumulated  dose,  in  excess  of  natural 
background,  that  can  safely  be  received  by  human  beings. 
Such  estimates  have  been  based  largely  on  experiments 
on  fruit-flies  (DrosopMla)  and  mice,  and  considerable 
speculation  has  attended  the  extrapolation  to  man. 

At  present,  because  of  uncertainty  about  the  proportion 
of  observed  spontaneous  gene  mutations  which  are 
induced  by  radiations,  the  permitted  exposure  is  often 
expressed  as  a  percentage  of  the  background  dose  rather 
than  in  a  definite  number  of  rontgens,  rems,  or  rads. 

The  most  recent  pronouncement  on  this  subject  by  the 
International  Commission  on  Eadiological  Protection 
(1956)  states: 

"  Hitherto,  the  Commission  has  occupied  itself  with  workers 
in  hospitals,  the  new  atomic  industries  and  research  institu- 
tions, but  has  now  assumed  responsibilities  in  relation  to  much 
larger  groups  of  persons,  or  whole  populations,  which  might 
be  exposed  to  radiation  by  radioactive  materials,  either 
natural  or  artificial,  in  very  small  quantities  in  water  or  food, 
as  well  as  irradiation  from  radioactive  materials  in  the  atmo- 
sphere and  contamination  of  the  earth's  surface.  Its  recom- 
mendations have  therefore  been  extended  to  a  consideration 
of  these  larger  populations. 

"  Unfortunately  information  on  the  genetic  and  other  effects 
on  populations  is  extremely  scanty  and  the  Commission  has 
not,  therefore,  felt  it  possible  to  lay  down  precise  doses  but  has 
indicated  that  for  the  whole  population  it  would  be  prudent  to 
limit  the  dose  of  radiation  received  by  gametes  from  all 
sources  additional  to  the  natural  background,  to  an  amount 
of  the  order  of  magnitude  of  the  natural  background." 

In  these  circumstances  it  is  necessary  to  know  the 
average  background  exposure,  and  the  average  dose  now 
being  received  from  all  the  additional  sources  of  ionising 
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Preliminary  Report  on  environmental  Iodine  '  "  measurement  in  sheep 
and  cattle  thyroids  in  Cairo,  Egypt 

Information  submitted  by  Egypt 

Note  by  the  Secre tar y  -General 

The  Secretary-General  has  the  honour  to  transmit  to  the  members  of  the 
Scientific  Committee  on  the  Effects  of  Radiation  information  under  the  above 
heading  submitted , by  the  Government  of  Egypt. 

In  view  of  the  limited  number  of  copies  available,  members  are  requested  to 
bring  their  copies  with  them  to  the  meetings. 
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(biologie ) 

Rapport  preliminaire  sur  la  contamination  du  milieu  par  l'iode-131;  mesures 
effectu£e8  sur  des  thyroldes  d'ovins  et  de  bovins  au  Caire. 

Renseignements  communiques  par  l'Egypte 

Note  du  Secretaire  general 

Le  Secretaire  general  a  l'honneur  de  transmettre  aux  membres  du  Comite 
6cientifique  pour  l'e'tude  des  effets  des  radiations  ionisantes  des  renseignements 
sur  le  sujet  susmentionne'  qui  ont  e'te'  communiques  par  le  Gouvernement  ^gyptien. 

Le  tirage  du  document  dtant  limite,  les  membres  du  Comite'  sont  prie*s  de  venir 
aux  stances  munis  de  leur  propre  exemplaire. 
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Scientific  Committee  on  the  Effects  of  Radiation  information  under  the  above 
heading  submitted  by  the  Government  of  Czechoslovakia. 
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Information  submitted  by  Japan 

note  "by  the  Secretary-General 


The  Secretary-General  has  the  honour  to  transmit  to  the  members  of  the 
Scientific  Committee  on  the  Effects  of  Radiation  information  under  the  above 
heading  submitted  by  the  Government  of  Japan. 

In  view  of  the  limited  number  of  copies  available,  members  are  requested 
to  bring  their  copies  with  them  to  the  meetings. 
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Le  Secretaire  ge'ne'ral  a  1  'honneur  de  transmettre  aux  membres  du  Comite 
scientifique  pour  l'e'tude  des  effets  des  radiations  ionisantes  des  renseignements 
sur  le  sujet  susmentionne'  qui  ont  4t6   communique's  par  le  Gouvernement  japonais. 

Le  tirage  du  document  e'tant  limite',  les  membres  du  Comite'  sont  pries  de 
venir  aux  seances  munis  de  leur  propre  exemplaire. 
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Kote  by  the  Secretary-General 

The  Secretary-General  has  the  honour  to  transmit  to  the  members  of  the 
Scientific  Committee  on  the  Effects  of  Radiation  information  under  the  above 
heading  submitted  by  the  Government  of  Japan. 

In  view  of  the  limited  number  of  copies  available,  members  are  requested 
to  bring  their  copies  with  them  to  the  meetings. 
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,  Note  du  Secretaire  general 
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Le  tirage  du  document  extant  limits,  les  membres  du  Comite  sont  pries  de 
venir  aux  seances  munis  de  leur  propre  exemplaire. 
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Note  by  the  Secretary-General 

The  Secretary-General  has  the  honour  to  transmit  to  the  members  of  the 
Scientific  Committee  on  the  Effects  of  Radiation  information  under  the  above 
heading  submitted  by  the  Government  of  Canada. 

In  view  of  the  limited  number  of  copies  available,  members  are  requested  to 
bring  their  copies  with  them  to  the  meetings. 
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Me sure s  sur  le  Strontium  90  au  Canada 
Renseignements  communiques  par  le  Canada 

Note  du  Secretaire  general 

Le  Secretaire  general  a  l'honneur  de  transmettre  aux  membres  du  Comite 
scientifique  pour  1* etude  des  effets  des  radiations  ionisantes  des  renseignements 
sur  le  sujet  susmentionne  qui  ont  ete  communiques  par  le  Gouvernement  canadien. 
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THE  RADIOLOGICAL  DOSE  TO  PERSONS  IN  THE  U.K.  DUE  TO  DEBRIS 
FROM  NUCLEAR  TEST  EXPLOSIONS  PRIOR  TO  JANUARY  1 956 

By 

N.G.   Stewart,  R.N.   Crooks,  Miss  E.M.R.   Fisher 


ABSTRACT 

This  report  has  been  prepared  primarily  for  the  United  Nations  Scientific 
Committee  en  Radiation  Hazards.   Much  of  the  material  has  been  taken  from  the 
previous  A.E.R.E.  Report  No.  HP/R.1701  but  some  more  recent  results  have  been 
included.   In  particular,  more  reliable  figures  are  given  for  the  deposition 
of  Sr90  in  the  U.K.,  based  en  radiochemical  analysis  of  rainwater  samples. 
Since  the  spring  of  1954,  Sr^0  has  been  deposited  on  the  U.K.  at  a  rate  of 
2.3  mc/km2/year  and  the  concentration  on  the  ground  reached  a  value  of  4.5 
mc/km2  on  1st  January  1956.   Due  to  the  hold-up  in  tho  stratosphere  of  dust 
frcm  thermonuclear  explosions ,  the  ground  concentration  of  Sr°°  from  weapons 
exploded  before  1 st  January  1 956  is  expected  to  increase  gradually  and  to  pass 
through  a  maximum  value  of  14  mc/km2  in  about  1968.   Weapons  exploded  since 
1 st  January  1 956  vd.ll  add  a  further  contribution.   If  the  present  rate  of 
firing  is  continued,  an  equilibrium  value  of  200  mc/km2  of  Sr^O  may  be  reached 
in  approximately  100  years  time.   From  measurements  of  the  gross  radioactive 
content  of  rainwater  it  has  been  calculated  that  a  typical  inhabitant  of  the 
U.K.  will  receive  a  total  dose  of  1.7  mr  of  external  radiation  over  a  period 
of  50  years  as  a  result  of  weapons  exploded  before  1st  January  1956.   If  the 
present  rate  of  firing  continues,  the  estimated  equilibrium  dose  per 
individual  per  generation  will  be  27  mr.   A  full  summary  of  the  important 
results  is  given  at  the  end  of  the  report. 


A.E.R.E.  Harwell 
September,  1  956 
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Scientific  Committee  on  the 

Effects  of  Atomic  Radiation 

(Radiobiology) 

REPAIR  FOLLOWING  TEE  ACTION  OF  IONIZING  RADIATION 
Information  submitted  by  France 
Note  "by  fie  Secret ary- General 

The  Secretary-General  has  the  honour  to  transmit  to  the  memb;-S  of  the 
Scientific  Committee  on  the  Effects  of  Radiation  information  under  the  above 
heading  submitted  by  France. 

a  view  of  the  limited  number  of  copies  available,  members  are  requested 
to  bring  their  copies  with  them  to  the  meetings. 


Comite*  scientifioue  pour  l'e'tude 
des  effets  des  radiations  ionisanfces 
(Radiobiologie ) 

LA  RESTAURATION  CONSECUTIVE  A  L 'ACTION  DES  RADIATIONS  IONLSANTES 
Renseignements  communique's  par  la  France 
Note  du  Secretaire  general 
Le  Secretaire  general  a  l'honneur  de  transmettre  aux  membres  du  Comite- 
scientific  pour  1 -etude  des  effets  des  radiations  ionisantes  des  renseignements 
sur  le  sujet  susmentionne  qui  ont  e*te*  communiques  par  la  France. 

Le  tirage  du  document  etant  Unite*,  les  membres  du  Comite  sont  pries  de  venir 

aux  stances  munis  de  leur  propre  exemplaire.     Gici-ASSiF'ifcJ 
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